Expression and function of the extracellular calcium-sensing receptor in pancreatic beta-cells.
The extracellular calcium-sensing receptor (CaR) was first identified in tissues involved in systemic Ca2+ homeostasis, where it acts to sense changes in circulating Ca2+. It has since been reported that the CaR is expressed in many tissues that are not associated with Ca2+ homeostasis, including the endocrine cells in pancreatic islets of Langerhans. In the present study we have used an insulin-secreting pancreatic beta-cell line (MIN6) to investigate the expression and function of CaR, using the calcimimetic A568, a CaR agonist that activates the CaR at physiological concentrations of extracellular Ca2+ ([Ca2+]o). Immunocytochemistry, Western blotting and RT-PCR confirmed the expression of CaR in MIN6 cells. CaR activation was associated with rapid and transient increases in [Ca2+]o, which were accompanied by the initiation of a marked but transient insulin secretory response. Stimulation of beta-cell secretory activity had no detectable effect on CaR mRNA levels, but CaR mRNA was markedly reduced by configuring MIN6 cells into islet- like structures. Our data are consistent with an important function for the beta-cell CaR in cell - cell communication within islets to co-ordinate insulin secretory responses.